Nucleotide analogue binding, catalysis and primer unblocking in the mechanisms of HIV-1 reverse transcriptase-mediated resistance to nucleoside analogues.
Nucleoside analogues play a key role in the fight against HIV-1. Unfortunately, under therapeutic pressure, HIV-1 inevitably develops resistance to these inhibitors. This resistance correlates with specific pol gene mutations giving rise to specific substitutions in reverse transcriptase that are responsible for the loss of efficacy of the corresponding analogue. This work is an overview of the molecular mechanisms of HIV-1 drug resistance as judged by the analysis of chemical reactions at play at the reverse transcriptase active site. One class of mechanism involves nucleotide analogue discrimination either at the binding step or at the catalytic step, the latter being by far the most common mechanism. The other class of mechanism involves repair of the analogue-terminated DNA chain. The mechanisms were elucidated using purified reverse transcriptase and biochemical assays aimed at correlating resistant HIV-1 phenotypes to enzymatic data. The elucidation of these molecular mechanisms of drug-resistant reverse transcriptase is important for effective and rational combination therapies as well as for the conception of second-generation drugs that do not confer nucleotide resistance to reverse transcriptase or are active against pre-existing resistant viruses.